Summary
spinal cord paralysis and patients who were discharged within 72 hours of their admission to the Unit were excluded). Data was collected by an interview with patient, witnesses of accident, ambulance personnel involved in the initial treatment of the patient and medical practitioners involved in patients treatment pre-admission to the Spinal Injuries Unit. An assessment was made of the accident site and any material involved in the accident. The patient's admission records at the Victorian Spinal Injuries Unit, Austin Hospital were assessed. Radiological investigations performed pre-admission outside the Spinal Injuries Unit and on admission to the Spinal Injuries Unit were also assessed. All data was collected and recorded by the author.
All information was collected within 7 days of the patient's admission to the unit. The author travelled over 60 000 kilometres by motor vehicle during the study period to collect the necessary data.
Results
One hundred and twenty-four patients satisfied the study criteria during the study period. Only one patient refused to participate in the study. Seventy per cent (80) of patients studied were admitted to the Unit within 12 hours of their injury.
Neurological deterioration
Neurological deterioration in spinal cord injury is difficult to analyse, for two reasons: (a) Possibility of observer error. (b) If neurological deterioration has occurred, it can be difficult to ascertain how much deterioration was due to the 'natural disease process' and how much deterioration was due to inappropriate handling. In this study the Frankel classification (Frankel et al., 1969) was used to ascertain the patient's neurological status at four distinct locations: accident site before seen by ambulance officers, initial ambulance officer's assessment, local hospital assessment and assessment at the Victorian Spinal Injuries Unit, Austin Hospital.
The neurological change patients sustained between the time of injury and the time they were admitted to the Victorian Spinal Unit, Austin Hospital have been presented in Table I . Twenty-six per cent of patients sustained major neurological deterioration between the time they were injured and the time they were admitted to the Spinal Unit. Table II shows the degree of major neuro logical deterioration which occurred from the time the patient was injured to the time the patient was admitted to the Spinal Injuries Unit.
The site at which major neurological deterioration occurred has been pre sented in Table III . Of the 9 cases who sustained major neurological deteriora tion during the initial ambulance assessment and ambulance transport to the local hospital, spinal injuries were not suspected by the ambulance officers involved in 8 cases. When the diagnosis was not suspected, the injured part was not immobilised, and the patient was not lifted so as to prevent vertebral move ment. In one case where the diagnosis was suspected, the patient's neck was not immobilised as the injury was suspected to be at the thoracic, not the cervical level. Of the 17 cases in which major neurological deterioration occurred at the local hospital, the diagnosis was not suspected in 14 cases. Major neurological deterioration occurred after surgery for a traumatic tear of the arch of the aorta in 2 of these cases. In the remaining 12 cases, the injured part was not immo bilised and the patient was not lifted so as to prevent vertebral movement.
Major neurological deterioration occurred due to inadequate immobilisation and inappropriate handling in the three cases in which the diagnosis was sus pected. Table IV compares the neurological level of all the patients in the study and the numbers which deteriorated in each group. Major neurological deterioration is not correlated with any neurological level. injury of all patients and the numbers which deteriorated in each group. Major neurological deterioration is not correlated with any particular cause of injury. Table VI relates the number who deteriorated to the time the initial preliminary diagnosis of spinal cord injury was suspected. The longer it takes treating staff to suspect a diagnosis of spinal cord injury, the greater is the possibility of major neurological deterioration occurring in that patient. The greater the number of treating staff who handle a patient before a diagnosis of spinal cord injury is suspected, the greater is the possibility of major neurological deteriora tion occurring in that patient. Two cases occurred following surgery for a traumatic tear of the arch of the aorta. Both patients had normal neurological function pre-surgery. Five cases occurred in patients who had sustained hyperextension injuries. In 2 cases, the patients were treated appropriately from the moment of impact. In hyperexten sion injuries, it is impossible to determine whether neurological deterioration is due to spinal cord oedema, a vascular problem, or inappropriate handling of the patient as the patient's neurological deterioration developed over a period of time. Major motor neurological deterioration in patients with skeletal fractures occurred in 25 cases. In six of the cases, the diagnosis was suspected when the deterioration occurred. In the other 19 patients the diagnosis had not been suspected when neurological deterioration occurred. Neurological deterioration in these cases was most likely due to mishandling as the patients neurological deterioration was sudden and was related to inappropriate management of the patient.
Table VII outlines why patients with skeletal damage sustained major neuro logical deterioration even though diagnosis of spinal column or cord damage had been suspected. Neurological deterioration may have been averted in the 6 cases in which the diagnosis had been suspected had appropriate treatment been instituted before the patient was admitted to the Unit. Table VIII outlines why 19 cases with skeletal damage developed neurological deterioration due to in appropriate handling and immobilisation before anyone suspected the possibility of a spinal cord injury. In these cases neurological deterioration may have been prevented if a diagnosis of vertebral column or partial cord damage had been suspected.
Discussion
Nursing and medical staff are not recognising spinal cord injuries in cases in which ambulance officers have not suspected the diagnosis. This suggests that if an ambulance officer suspects a diagnosis of spinal cord injury and makes this point clearly at the accident and emergency handover to nursing or medical staff, major neurological deterioration could be a rare event. The key to the prevention of major neurological deterioration in patients who have only vertebral column damage or partial neurological dysfunction is a theoretical and practical understanding of the spinal column and cord. Suspicion of the possibility of spinal cord injury followed by appropriate handling and immobil isation of these patients by treating 'staff' as soon as possible after the injury could make major neurological deterioration a rare event.
A dramatic reduction in the number of patients who sustain major neuro logical deterioration between the time they are injured and the time they are admitted to a spinal injuries unit could be achieved by the development of specific, ongoing, comprehensive awareness programmes tailored for ambulance officers, accident and emergency staff, local medical practitioners, and the general public. These programmes would identify at risk situations, acquaint treating staff with a method of examining patients with vertebral column or cord damage, stress the importance of appropriate lifting and immobilisation techniques. Figure 1 shows an emergency spinal card which is carried by most Victorian Ambulance Officers and by many Australian Ambulance Officers. The Spinex card was produced as a direct consequence of this study. Rank and file members of the Broadmeadows branch of the Ambulance Service Melbourne initiated and helped in the design and production of the Spinex card. The production of the Spinex card for Ambulance Officers sparked a request from the Victorian Branch of the St John Ambulance Brigade for a spinal injury card for their members and trained first aiders. Figure 2 shows a provisional spinal card which is undergoing clinical trials at present.
Conclusion
Today in 1987, the greatest challenge facing spinal injury units is the establish ment of an independent prevention unit within each spinal cord injury unit. This prevention unit would be responsible for conducting ongoing research on primary and secondary risk factors in trauma-induced spinal cord dysfunction and would be responsible for establishing prevention programmes, liaising with various government departments and private agencies, and would be responsible for ongoing education of the general public, paramedical, nursing staff and medical practitioners about traumatic spinal cord paralysis.
Primary risk factors are those factors which predispose an individual to develop traumatic spinal cord paralysis. Secondary risk factors are those factors which determine prognosis from the time of injury to the time the patient is admitted to the emergency room of a spinal cord injury unit.
